Discrete mutations in the presequence of potato formate dehydrogenase inhibit the in vivo targeting of GFP fusions into mitochondria.
Most mitochondrial proteins are encoded by the nucleus, translated in the cytosol, and imported. Mitochondrial precursors generally contain their targeting information in a cleavable N-terminal presequence, which is rich in hydroxylated and positively charged residues and can form amphiphilic alpha-helices. We report the in vivo targeting of green fluorescent protein (GFP) by the FDH presequence, as well as several truncated or mutated variants. Some of these mutations modify the amphiphilicity of the predicted alpha-helix. The removal of the first two residues abolishes import and some single amino acid mutations strongly inhibit import. Such strong effects on import had not been observed in similar studies on other plant mitochondrial presequences, suggesting that the FDH presequence is a particularly good model for functional studies.